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(57)Abstract: 

PROBLEM TO BE SOLVED: To measure fluorescence, 
luminescence and an absorption characteristic of a sample at a 
plurality of positions in a single sample well of a microplate, by 
setting an arrangement tool for moving a relative position of a 
sampleHixing tool and a detector. 

SOLUTION: A radiation from a light source 105 illuminates a sample 
1 01 through an adjustment section 1 07 and an optical component 
109. A fluorescence and/or a luminescence from the sample 101 
forms an image on a detector 1 1 1 through an optical component 
113 and an adjustment section 1 1 5. A second detector 1 1 7 is 
arranged below the sample 1 01 and used for the measurement of 
absorption. A fixing tool 103 is connected to a pair of arrangement 
tools 123 and the arrangement tools 123 allow the sample 101 to 
move within two orthogonal directions (X, Y) to the light source 105 
and detectors 111, 1 17. A data processor 1 25 controls the system 
and is used to store data output from the detectors 111, 117. 
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(2) 



1 0 - 1 7 0 4 2 9 



- v \H<r>-*f > ^A- IZ.BB#j-f * tz>to<r>itwc*$> o t , #rfE 

1 ^IS^fETfrgiOfettTj ( e m i t t a n 
c e ) Wr-t y hf*l), iftlEvSft^ 1 <75^it^» 

1 fttft^JtS^-^x^t-J: r)J!MR£ft47l&?J£i:. 

T-iot, * 2 i6fiS«i« •> X x A /mfE-r' 

- «t t^aj £ ft + > fa, m&t (Dfom^tii & l „ 

■tLXM%&r*i f ? ?-7miEii#?£ft*:-tf >-f)vWM 

frlE* >^S#Xt— /. BfffE*iJ?.> S.^BfrfE-r -f -r 

? 9-nftmiLW*®i>^tzfr<o&mffl&-i:-3bc>x. wi 

ttittai-* 

ZftWit-t 43?*^ 1 l-IE«<7>#«|Bitf-SfcS«o 

2, 2 4, 4 8, 9 6, M'3 8 4 ^x^C.iJS^ 

<b S ft f * >K£> & * * tf - 1 * t -r -a at 

2 lz|E*0#-^^t1-Sfc^Bo 

v>r^a3 $ft.s> - 1 -r 2 uiE«o#ip 

[M&8 5] «rfEmS5:<o*>7'-'i">^^<7)«rlE : ?<6* 

zbimm.t-ti,m^m4 iztzn^^mmf^mm. 

fbU ^•LT^IE*>7°^te*J-^frlET'-f -r? ^ — t- «t 

ZtztbK-r 4 9u-fu-b.y-^-\zi. *) JHv>e>ft4 C i: Sr 

8 J TftiEfc* y^^t^t 

<0^*fgitIi:ttfi*)i 7 (cRttogttKffet1-&& 

i;o£* s ft4 z t *i|f»t-*-4#1|{«W-a»«o 

9 ] HJiE*ft £ ft^*^St*f^(7)ltS* s pr^ 



40 



1 0 ] friE»*$ ntznm tm®<nm$.<nm 
s *«ir«ttt?* * - 1 t -*- 4 fis*is 1 t-iEiso ^ 

1 1 ] DitlE ***** -b / > F4*mJ*T-* 4 C 

[R«A 1 2 ] fifrlETfcif.^ < fc *> 1 Or£JI£!&£1- 
4U— if-"C*4Ci:*tHSi: + 4ll**l l-?Effe<^ 

CCD7U-, i%4PCCDT 5U f y'J3>*hy 

14] Direst 1 a t>* ^ 2 v&s^^w ->xf 

|o*<f#7 -f JW?-, 7t7'J •^o-ji5'n>^S 

ormy-(^9-, nMite&Mty * * * - * &mm=F 

20 mt* ££>'SAGNACT?im^<b&4?^ibSK£ft 
4 i t *#mt-t4»*a 1 t=IE*0^««W»il«o 

[W*^ 1 5 ] tfrlE* > t flrfEr'-f f??-tw 

-f ;U5'-^e>^4P7J»<bS^$ft4Ct Sr#Sfci 



[W*^16l fflE-4- > -7"^ t BtrfE-rV -r ^ ? - t <7) 
izm X $ ix-fz N D 7 4 ;u ^ - * sEtc#tr C t Sr# fK t 

1 7 ] mriBitaiottw**^ 5oao'7 5o 



h (storage phosphor plate) "e*4 >! fc ZWWit *t4 
fiS£$ft4^t 4: + UCIftO^tMfctt- 



50 



-fc y h Cio* < Y?W)'*7 *~9 O^St- - ^ SrSElC-i- 

tr»*«i uiEIKo^SESttSf&^g-eiior, mum 

[ISM2 2] ^46^5e$ftfe^'f -rS^SO^X t 
i> \ <omm*MfcZfttz4tv-7)V'7X-)i<\ l z#m.-?Z>i-zsb 
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f • 

» 

s 

n o ft u , ^ ft^e $ n ?t ft w ra is -e&#Mfc as * i^s-t 

; [IS*«2 3 ] llirEi&JtOft 1 o^Jt^PlppTtfe^^ 

4e-Al8t*L, -eLT«ria-f'< #jie 

ro#t £ ft > v° ;u ^ jl )i <n mriEU K W i tffi 5trt> <b« 

ltt£ft£^>7 0 ;i^jL;uoiii^ 

»^ (fragment) 0«r8ESSc*f05*S^^ff L/c 

[i»*3S2 6] «ria«*$4ifc*ansc*M»*«, we* 

x^\ iWEW»**Lfc||RW4»*o^'C** w <L 
*#fttt*»*a2 i:|Ello#I»||-ft»to 

£1-&fit*Si UE*^£WMf"ft*1Io 

ffEfeftoKIl coW«**ffcS*, ^LTlftExVx* 
*-U<fc»mffi£ft& IRE* > -r £ 3? 

mzirh z t fc*HRfci-*»3j&a i ^%m<n&mmft9k 

-yflot>^i:sw^/^oa^ot, fr IE 

$SO$ 1 0^«35««rlE*«Oifclt* ( e m i t t a n 
c e) v ht*^ «rEft«0j(S10Wi«#» 

l v * x a u £ *) SiRS ft&ftflg t . 

*E#»* h <n mriEMW^ £ > WE* > Offl5^± tc 

mitt ztztcxop < ti>i <D^w-it^m®y® t > 

WE* > -f)\> fcilil LfcHtEHIIrtSclMtSrtfciBi-* fc* 
Of^f^-tiot, HEfW x? ^-^EiiiS 



(3) tfP^ 1 ? 1 0 - 1 7 0 4 2 9 

[If** 3 0] miE^>-rn^\ -fl^^^>"7';u^ai 
^^r^tr^fi^Ji^^'f * ofu- h 7^£>1#j&£ft£ - 

3 1 ] frEiliS t fcJH*ftt*Wt* f , 

$ ft*:;I:<7)itrrE1tlfc<7>* > ^ ^ ^ ftottl&o 
f£«*^v^TKaiS*iACi:4:«F«i:i--SIII*J|3 Oil 
70 EttOiRJR*-*--§S11o 

[«f*« 3 2 ] «rE»»««* f a*W*«*-e^»i- 

^ - U J: *9 a«tft UfctB S ft * C h Sr1#a t + * 
2 9 i:|E«<7)fJ|K^ ^ -£Etto 

[ffi*^ 3 3 ] IttjfE-r { f ^ - O HtrlEtb* v ^ 
^\ b5IE^ > ~f)V<r>\£ ^'77y.'0- v ifMt 

20 iftgt i" * 3 2 UfEffe^W^ - * - ito 

[»*3l3 4] HfrEtf ^ hv-y^^-viJEStS 
/c^Oft^e*SU^trfS**3 3 UE*0(RJR^e^. 

fio 

[Bt*S 3 6 ] «TE**S ft^*»tt»j»^#..ft^SB 
JO $*^SEtt^*4-i:S:iRF»i:-t*lll*«2 9i:|E«0 

[ 3 7] fit Eft 1 f^S^itS^ > X r A 

«F«fci-*W3jOl2 9UE«^iRiR*-^-S«o 
40 [»*S3 8] iEt>^i:*B7' i *-t<F> 
ffiC»A?^:7^ ^^-K*Sr3E^*trWf*a2 91: 
E*OiRJ|X*^^-S«-e*oT. ttE-7-f ^^-R* 

tf^*^2 9 UE<ftO*JR'=E-^"-ft1t"C*o , r. mflE 

»^°7 > - »EHl*rtk*MlUov^TOt(rEiftft 
50 1 <Dtf#il*trZ t ZftWLt1rZ>m^m2 9 
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(4) 



ftmW- 1 0 - 1 7 0 4 2 9 



[■1**4 0] ^*>ft5eSii*: * -f -nkifm<n'}?< k 
t 1 OK8gSrjl4R$iifc-H-> ^A^x^uSrEi"**:** 

ire-Ass** U ^LTmrie-r < -f * fitTBS 

fls#t $ tt tz > -? & <y i ^ o ffir f £31 R M 4 W ftfr h <r> m 
net £»®ki-£f?r*il3 0 UEttoiRJlx^*- 



ffifr (fragment) cofrfEiliS L fcflMt&#tflfc«> 

gfck-f 4 l {iE*o»JR*-^-*11o 
[W**B4 3] iMrE**SiX3t*Wffi#r«**. »Et 

£#®:k-f &St*:il3 0UE«OiRJK^-*-««o 

m&ir2>tztb<7)4 >*.a^-*-£M^tr e t 5r#gt 
k1-£fP?*JS2 9UE«OiRJR^x^-*it 0 
[IS** 4 5] iEfVr^^-i:i: ^BiSftfcl 

WajJHR v x -r a * 5 tr c k * ^gfc k i~ h W** 2 
9 KE<W>WIX*~ 9 -^io 

[W**4 6] *(rE*>^A'fclWET'-f T9 9- t<D 

Hi:}fA?tL/:ND7>f ;u * -SrMK^tf C k £*#gfck 
1~£»*«2 9UE«oiRJR^-^-§l«o 
[W**4 7] t>^ffi^f-vt, 
ft»«lt«rE*>^«^Xx-yrto*>^iu(cro^ 

nfc#Ojte«!k, 

■T-f f- * * - J: ■) tttt § it/ciSa L fcJMfttW**)* 

IfifV r ? ^-*^E*>^^rt<o-aSS:of2:«35^oa 
k, i&trV6Lifl*-9 -mm:*, 

[is**4 8] mz^yy^tmz-ri 7-9 9-t<n 



nit** 4 7 t-Etf^ftflx^- ^-^fio 

[IS*3I4 9] ^>7'/l,ftj$Xf-v<h, 

- vrt<7>^>v;MeHsjtn n»E 

v£:RO§S 1 <7>ffiS7WE*flB<^tfc#t;fc ( e m i t t a n 

c e ) <n*r-f*L v b -e* i) , iWEiftft^* i <nm&&% 
l rfifiSMca*? y x f a j: *9 SiR S k . 

JO *E*>^M»^OiftWt1ftffli-4fc*oWl -r 
n-t^ot »2fftS^itiI^>-X-rA^fjf£»l 

it^^L, * LTmrlG^l O-f-f f-^ ^ - 7S«l»E&tt 

frfE^ > ^ taa Lfct»EBR»tti^*«ai-* fc* 

t~ 9 9 — N atftUE* 2 Of< t-^ *-ot!*tf2:fi£i& 

^ek*I^Si--i>^iJ1i|«k. «:*tf^ai»W-fti6«o 
k*#Stk-t^>K**4 9 ti|S«o^H^lti5:^»o 

io [«** 5 1 ] »e* > jvWi^xfmzm^L Lfc« 

^^ft^stLfcMoittEftao^^^u^ 

#^ki-^>w**4 9 iztmn&mwsmmmo 
40 mim s 3 ] mtm±2titzitmi&M%$L<r>w.m t 'zj 

SEtt-C**CkS:iRF»ki-*»*«4 9 (CEttO^flin 
etMIo 

5 5 ] frffi^ 1 5t) ( *2«Sff«M?yXf 
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7 

pltg y < )i 9 - , II wrtg jf5 H H H 7 f;^- > 

4.1 t £#8fcfc-*-4IMOl4 9 i:E«o^||«tta« 

So 

[■1**5 6] mzv->~f^ fc«rE* i <n^r<^9 9 
4 9 uE«o#*ini«-Sc«ii"c*oT, we? < 

£ #§4 <h i" 4 £ttlttt-ftMto 

-I: y h U*o* < ffc»^ 7 > - * Ott4-r - r )V ^IC^ 
* 1 OflfitaamtE* > ^*ttiraa&ftW*«:*tr c 

Iig*ji5 9] ^A*5e$*ufc*-r •7 p aa f *o^< t 

tit o 

[«**6 o] TBrEH^sttfcjtaRJkit*^ «e* 

tz AfcS**i-4 C k £#S^-r4W*« 5 0 C1E 

fc-f4iB#*4 9 (lf£KO^H^ft»g*o 
-kOBi:*X?iifcND7^ ^^-*MU*tr i <h * 

#m^i-<i>i»*«4 9 uE*o^anifcff-a«ito 

[f&WoPSfflilftW] 

[0 0 0 1 ] 

x^m*s* f WK-cs4*>-/^o^^ * 
atmiRS:ai5g-r4fc*<o^«ay«ituni-4o 

[0 0 0 2] 

ibRv^i *-t>^iftt«i«fliw^ay5esn4o w:, 

^1$gOiM^-7-^t^f:i6i;S^7 p n-7'X{^ 
fl-«:fljv>* ^:u-f-oflli6ofi:ltt*o«t4¥ak LtS 

4 0 ^7fe^lic^^^^>*7 0 ;l,^M^^:i6Utt^O^g^ 



(5) #ffl¥l 0 - 1 7 0 4 2 9 

[0 0 0 3 ] -fed, *7fcHlic^>-7 e ;u^tt^a^/5. 

«rtfc#H-4^< 1 1 1 ROflXlitaoS** 
«Sr^m-f-47t*<7)^S«:^5li:i-4o *HWU(i. ^ 

Sli> 1 X<±«ftOjSftS:«Wi"*-4fcAO#ft, 1 
31 li*ftOK* ft £ i64Pi- 4 O #8 * #35 £ i" 4 o 
RK(i* *afti:ii, )il*lz> x%L$i%$ltei-&tzib 
10 tc^>7°;M^SjD$ft4o *>^iftJK*fll5e1-4 J: o 

7t*0*ttftffii-4fc*0#a4r!e*k"*-4o 31 

4 o 

[0 0 0 4] *H#i**5, 2 9 0, 4 1 9-^tcioV^T 
(is «FlBi^«*i»ua6^v*r»^'t4 2 Ji±^BbjB«-C 
*t->-ffri!RM-t&&& (multi-color ) S***fS* ? 

20 AS^Zfe^ «M60jfc|#«««:aiRWUlfttB-r40 
[0 0 0 5] *gtffK 5 *5, 2 1 3, 6 7 3-ttZioV^r 

tt, l Jtt±o*«i?*>^*J!R*ti"4^fe*«*«^< 
^ StL4 0 *?®!i> 

1-4fc*!>i::#*-7-r ^^-**fliv^ix4o *Htf#fF* 
5, 1 9 0, 6 3 2#Ui3v*-a±, 2 £l±0 
BbS*" 4 - 4: § 4*<7>»* LfctO Sr«^S*4 
50 &IZ 1 i^±.0«^fflv^fL4^fem^*i(j^^- >II 

[0 0 0 61 *3^*5, 0 6 2, 9 4 2-^tZ&v>T 
It. **«*^»0*ft*l55 b «S^4*jfe«tffi*ll* f E 

^-^ ? ffl^^it4o Cothren ^(l«t4E* "Gastrointe 
stinal Tissue Diagnosis by Laser- Induced Fluoresce 
nee Spect roscopy at Endoscopy, " Gastrointestinal E 
ndoscopy 36(2) (1990) 105-111 Hi3^T(±. toff 
40 hit, 4ltv^lft^ib<7)geS* (autof luorescen 
ce) *W«+4fc^Ufflv^tL4rtWaiv^T-AS:E« 

n^^7t*a*i-4<0Ufflv^tL4 o feltt*^ 

«**S*ffl^T 3 5 0 - 7 0 0 j«-^-*»?)JR* 
?ix4o HftOgEfjty^fAli, "Autof luorescen 
ce of Various Rodent Tissues and Human Skin Tumor 
Samples," Lasersin Medical Science 2(41) (1987) 41 
50 -49lwAndersson hiZX (lEfHfco 



9 

[0 0 0 7] 

L 4 n tt4M] S*»#f*<i* 

(i N t»<o**ott*6^3pjs:.«**i"*o Wxif* *a 

3»>ivMf*j£<rc i oflcti^i^itni^'b^f ; fit 
[0008] ±ao^t*»<b, v>f ^o-ri/-ho*- 

[0 0 0 9] 

II»«*J*fti-* *?&W(4, T^^nv'u 

[ooio] ies t ffi 1 77 -t > r >j - ois 

(4#*^XA£im^T*#>£o y 4 )v*-<nmi*. v 
[0 0 11] $HW^-ooHIflt:i3v^, ffiffl^- 

i4, f >"/^SS<7)^^-/> fiD*> 6, 12, 2 4, 4 
8, 9 6X(4 3 8 4 ^x^ov/f ^u-/^- M:^/7' 

y M-*o «fll#ii. y^XiiWKStU >*#^v- h 
i t ^ * I: «Kt 4 c t #T o *r y ~f )\<~BLlf 

faofc (serpentine) - tl& 

ctiU4 ^70nfi/- h*fll»*cW-B^4c: 

[0 0 12] ^f&^OttSR^IJ^COBS^^aWii, ^ 
[0 0 13] 



(6) EHB¥l 0 - 1 7 0 4 2 9 

;o 

^>V;u 0 Hi, Se«*X«i^ ^ *-fc> x«r^-*-* 
/7°^tU^#4o t>^U 0 1 (4, nTffi&f-* h ' 

•Ct*D»4o -t>7';n 0 1 (4fiK»l»>f >*.x^- 
^-102 rtdTOSSft&o 

[0014] t>7 p ;n 0 Hi, 1 03Ci:^f 

1 0 3 U«*Jf$*1#4 0 tf0xJ4\ 6, 12, 24, 4 
8, 96, 8 4 ^ n^l/- h^Oi 

[0 0 15] Tfeiffil 0 5t& ? "^>7'^ 1 0 1 SrJH#H-*o 

% . 7TJ?JS 1 0 5 (43* I] B£ < w t rt ? 7? ftJL< (4, 
20 TfeiS 1 0 5 2 5 0t/y-^~ (BH*>*^. 

Sett) ^b270n^-^- (fiH*)#*MSclt) t-*& 

ILtv^o *?S1 05 (4, ft3 2 0 - 7 0 0t^- 
S«if»4ik^t?*4o *»l0 5li, 1 X(itt<7) 

RI-jgSl±H (colinearly) feW 

^o [0016] Jtii0 5i:J: OftttSttfcttW-iWtt, * 

>^H01 *ra#t-^it|(r(-pSE4:^y a > 1 0 
******* 1 0 9£ai§1-£o «*a^VX«4;u^ 
^-fc>X(4, ^^-v>^***ft»l 1 
^ v a > 1 1 5 tliSLfcft, t-' < t- ^ ^ - 1 1 1 _t(c 

^>-v^tt^ 0 r'<r^^«i i lsvmati** 

**^J1 1 3Mi:^-->^-t^v 3 > 1 1 5(4, * 
[0 0 17] i20fV7^-l 1 7 (4. *Y>y)V 1 

50 o ioTi:ER?n, mmmvytztbizm^htiho r 
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/; 

f -r* 9- 1 1 7(4, ftiLTKif f -f ? 9- 1 1 1 
h[5]B#m>rn^t^f*Lf#&o 1 0 1 Srjlifl 

t4*»10 5*f)O*(i> ^-y>r*¥iftftl 
19CJ:l)f'fr^-117±i:0-'/JWo < 
^-vSii4*jU, ««Lfcttlt#ll(4. -i-^^f 

> vf * - (tia, nd) 7^^-121 

ND7^^-121 Uov>T<7)1i(4, ftfflf CJ: 
^ (X(4St*^- Kt»ftt*t|^yXf^t:J: ) S 
JRSit, :ni:J: 0, f<f^^-l 1 7^^**4 

[0018] 1 0 5 (4, — *t<7>KB* 1 2 3 do 

&* f tl&o Kg^ 1 2 3 (4, t/7'iH0 1 ^7t?® 1 0 
5, r*i t9 9- 1 1 1 , S^t-W f" * * - 1 1 7 I*** 
LT2oOit^|o| (BP^xaiKY) 1*1 T»< Zkiifr 

St^o vrco^JSff^(i^v^r(4-^>-7 w >/n o i**»< 

10 0 19] * v X f A ti« 1 1) 1 1 i ^ 

rt\ ffil< (4. -f-^yn^yt- 1 2 5 4**yXf 

T, *7°o-t »y-*f- l 2 5(4, ISt^ya > 1 0 7Rtf 
1 1 5, ND7^^-/XfAl 2 1 , 7fe?g 10 5, 

0 9, 1 1W1 1 

7, t^CEi* 1 2 3 fcofcjf £>*i& 0 "/n-ty*- 

12 5(4, ^>^r^^-^-10 2^fiStiat^o 
"/n-b-y-H-- 1 2 5(4, f^f^ 9 -frhC0%L<DT- 9 

1 2 5(4l£ffi#(C4 ^»5e$ftfc«*T*7*-**j3 
<o ifiL< (4, -/n-byHJ— 1 2 5(4, yXf^^ 

(delay) t> ftU»i"^ C £ 4 0 

[0 0 2 0] *|§0^(4, * > ^^ft<h OS 

^ftV ^.^;i,-7 ? ^fM(i^^Wto^f 

A, B, S^C^^oiT^^n-rco^^tCV^^C L 
TJfl^<b*i»*jS»**rJ-o ftmW^^-7°n-r<7)®:(4, 

[0 0 2 1 ] 



(7) nmW- 1 0 - 1 7 0 4 2 9 
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[fU] 



70 







1 


A 

A 


2 


D 


3 


c 


4 


A + B 


5 


B + C 


6 


A + C 


7 


A + B + C 



[0 0 2 2] -^>7 e ;n 0 1 ^ro#ti-4fca&m*< 
0}$#4r*«WUfflv»4Cfc3j'-e*4**, H2(4, 

?S2 0 1 ^^RW^n^*(4S^ti7t^C: ; S r «7 < 

- 2 0 3 SriIiii-& 0 7^^-2 0 3(i, >F5^te*t 

"7^^^-2 0 3(4, I Rlfc%l%k*y&3:'tZ><r>\ t zm^Z> 

>ru -*a«i"4o afflux 0, r-t>-ru-2 0 4 
ti, **7-f ^^-tna§E(i«j|L"e*»)», X(4, rft 

»Ui3v^T(±, ** f T-fc>-ru - 2 0 4 JliSLfcI, 
*(4, g*£;ft£?£fl£Rlfri-& K-UTs-fV y 9-2 
0 5 KSfc&o tR|xJ4\ If-AxrU -y 2 0 5 (4, 

*7fe*^«^2 0 9 *iIoT7fcK2 0 7 (l»oT«ia 
30 U ^>-7°;u 2 1 1 CifcJo AS+t1c(^4 ^ , |^<7)7 ? 

SS2 1 3 Ui^o @S&2 1 3 «^{it>^2 1 1 

ilSgi-**:*^ S*gLL/cttC*f^i4^*Six^o 

^2 11 ?r*^, §K2 1 3 UfiH7fc(4, tf-A^yj 

■y^-2 0 5i:Altt4o lf-AX7-'J^- 2 0 5± 

40 -2 0 5(4, Sc*f$tl>t^lriiL^^^SK2 1 3** 

^>o »cW?ft7t«s*HJi\ -7>f^^-2 l s^fflv^r 
3EU7-r^^-u*^t&*L4o -o^"e, *(ix^^ b 

50 M^l#4^^^1i:4^c #»Woffco**B!«RK 
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(8) 

13 

x -r A ) ui3 \<*x (i^^*BIKffi^7i ? flfc S it* 0>«fc-C* 
[ 0 0 2 3 ] S|jBXi±^ffi^^vX-r^O^-rii^T*0 

— 0^.fe»3 0 1 (4, ^'jXA*««LTM&X#tlf- 
^ 3 0 3*5>90° OflM-Cffi4o ^:T<7)ft&OrftS(4S 
WftlT^'J X^fcfflirtf^To 03 lC*5i^T*<a 

4, Aot < £*Stt4*&4 A#t<7)A£#U SSr&i&ft 
[0 0 2 4] feStSftfc***^* h;u£x^* h^t? 

^tt^/^C^ifflv^^^^o [14(4. ffi 
f40K #r*L*:§ft4 0 3. XPSran^'J y h 4 0 

5, Rtf?L4 0 7<D 1 ocoEfi^^o r£S(4, J&T-4 
0 1 ^ tiz£ »)ii^^o.:<7)y^rA 

s 

^ h;i/W«rt^+*iffiS+a**JR*StL*<7) 4:1811 

[0025] *%woBftexi4i^m-fe^'>3>ov^-rtL 

^U45V^TTKftS:W»i-*flfeOK^(4, ±^7 4)V9- 

1(4. y 3 - f/Uxyy (short pass edge ) <h#tl 

— &C07 4 )V9 — *&^ 7 4 5 0 3 (4n 40 

xx-;y (long pass edge) t *(C— igcoy ^ 9 - £ 

WR\ZZ t)ft^StL^ 0 $lx.tf. 4 5 0t^-^-(7) 
> 3 - b 7 >f ;w ? -&LK4 7 0t^-^-<7)O/ 
7***7 4 tlZX 4 6 0 t/^ 

7* -)V5 0 1S^5 0 3(4i|#5gC07 

4 )V ^-OlKSrl^St^ 4 9 dHJte-t « l»» •) T-fc < 



# P3¥ 1 0 - 1 7 0 4 2 9 

14 

am*** it-rut m< coiu 

[0 0 2 6] m&im&-t2>m<7>$tfr(&. pj^7 >r /u * 

ffi&WL 7 4 P — fcj — )l> 5 0 15^5 0 3 3: 
pT^7 -f ^^-U«S»i4*(ilil5(c^Six4Kiti: 

5 0 5i:j&ofcHii:J:^ v»i**i^o««S:a«i-* 

[0 0 2 7] lfeO**»lBUi$v»T\ 7 r 7'>J • ^D- 

(2 <h A if <0 yFS ft «: >5> ^ i: t5 ? -A5: C»i I 
^ 0 7r/'J • ^n-yxt AJSv^l^iSW 
totiSo :oyXfAO®:^t, ?fil§mfrffi B ^^ 

[0 0 2 8] W^ffiyXrAOfiFi Lv^Mff^SrHI 

6 Cf to dO**»JRU*v»ri±. 
lt£*l£Jfc#H&6 0 1 14, ^^- 6 0 2 £fflv> 

4 )\s9-\Zfrfthilho 7 4 A>9-\Zfr\itzfe* tfcStift 
6 0 1 (4S AGNACT*St6 0 3 UA&o SAGNA 
CT^ft6 0 3(4, X^U y ?- 6 0 5AtfME8t6 0 

$«fflIi-^>Ci:(C4 *)ftt>tiZ>o H»^T*XU y h 6 0 9 
rt«*««**MI1-*o **««»6 1 1 (4, T*W-*a 
«^^ft»i»0^t**>*. 1 3±U 

.m&iftZo ^<ommm\z^x\t^ -T4 t-??-6 

fitzj * — ¥bo Pfl (- l » l o JtJSrt* * * o 

[0 0 2 9] H6 tl^-TJ: d (l> tf-^X-X 1 ; y 
0 5(4, Aot < ^>7fe5:2oogiJ1HOtf-AU^tt^o 

-6 13 ^i^^TT?^^->^^i-^o Tlx- 6 1 
3 <7)#^0li^^;UUi3tt^/^^->03i*i4, Tfe^S 

•K T^Hff^ffM^tt^o Tlx- 6 1 30^0k:^ 

TW<7)7-'Jxt^ fifi L < {4-7°a-tr y*- 1 
2 5 ^fflv^Tlt#^n4o 

[0 0 3 0 ] 117(4, Tmt7 0 0O-frIt^to - 
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15 

vmt * ( : n l x itt± a* *> o - <t) <^ t *tt { i m & 

ij y f > ^' 7 0 5 (7)?fflCi&oT*'7 X 7 0 

3 0^2ST)p a n(;^^L7t:^^x 7 0 1 1 ffiq^rt* 

Mli2o^ EP*>«I8&7 0 9 t-fi^ 
lo<^)MilB7 1 1 tZ^oflfeco^ttl^tt^n 
£o TSMH-86 7 1 3*c«fc»)K#tS*i7fc», *«UiE«7 
1 7£lt«tlT£tt7 1 5U»oT**flWt»*lh4o /O 
[0 0 3 1 ] $5I«^< t <> 1 O^iSff^UiSV^T. 
TfciS 1 0 5 (i> ^ S *-fc > x?K3e**lT!b*t»4 J: o li- 

i5#»"CXiia» 

WUih*fe*t*o *?JS1 0 5 SribAfcl*. 1 X(i1SSc<0 
fs^?>f >*^Ott«***>'/^ 1 0 1 U4fE3*i» 

[0 0 3 2 ] *»WO^< fc t 1 0*Jfc?KJStU45\/*-C, 20 

ffiiJ^SJt£f#£^#>^ — *<0ND7 < 1 2 1 (i 

f>7')H0UfVr^"l 1 7 toraujf ASft 
4o JSFiL<li, ND7U^-12 1lt7^^-* 

- 1 2 5rt ? r^ 9- 1 1 7^ffiACio\^S5)i JO 

t"* t* *? — (^Htf) if^f^-l l 7 0i~Cifi 

< i:Ett4o »2C0T-'^-r^^-(i. «*l«*U*tL 

1 7Cflf?:4i^M^^f^:t^o 
[0 0 3 3] tt^C0-^>^#Sl*l^^i tL^^->T°^ 
1 0 1 i*5fflt»*ft4:i#tS4o H8i±. 6o 
co^>-/;u^i;w8 0 3 Sr^frJfcltMSr^'f ^n7^- 
h 8 0 1 co8ffHOS|-e*4o Z<T>9 4 -fn-rj 9u-f\s 40 

- K-j3V^Tii#^O^i^8 0 3 (ilH^OKfl-*^ 

(i, 6, 12, 24, 48, 96, Xfi 3 8 4 »)x;K^ 
^n-T^i,- h*5pJffli-*ii:**-C#4o tfil^i 

i: #SL<ii, ffiffl#<i. 5f*Six**>^ 

;u*f&£-/n-t: l 2 5i:AH4o ^C7°nt7-t 
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[0 0 3 4 ] ^#19! (i, &^Oi@^cO-^> ■y;u^jn;n*i 
co^l&ofifi"?-*)- > l 0 1 ifr$t"t2>Ztj) t X£ 

O-H-VV^U^jn^ 8 o 3 rtOttftffiltt? (*5&9JO«j£ 

tciO) It*, * 

[0 0 3 5] *«WO-*»»l8(I*lv^T, fSJfl#l*, 
V->-7°)im$i (CT/Lli 6 * h) R 

£o CO^Jfeff^di^^r, f-^n*7*-12 5 

^>ffi«4:*a6^o Will 4oot>^ttiaO f 6-> 
x^OnT-iz-h^ML^i^, *rnt7+-l 
2 5(i4ocofS;e8 0 5T*#^W>-/;^x^5:f ^ 

[0 0 3 6 ] H9(i, ffifflf^rXh^Tt»n^)<^ 

X 9 0 1 Co^^Ijo 7 e n-tr -y-»f- 9 0 1 ii, ^6-^ 
- 9 0 3 Ctoimo ttffl***^ >^-7x-X9 
0 1 *fflv^T*>^*ftta4RLfc», BiRSiifc^ 

^e^^- 9 0 3(il o<^^ j.;K7)J£^:|l|S:^i- 0 J£ 

#B(ii-^>o ^>^-7x-X901Iii* c 
>x^f > y**gf 9 0 5 0v»-f*i3S*«:flJv*T, 

[0 0 3 7] ffeOfl|flcU*5V»T, t^-ZJl/^V-hS:* 
WLfcf*. g*tLtai^:f-^^x^-9 0 3± 

^-903 ±u^i-e*^> o o ^cuttffl#«±, ^ > ^ - 

7x-7901 Xti^'f >r- > 9 0 5 ifflv^ 
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17 

[0 0 3 8] *ffeWOflfe(0**«lS(2*JW»T, -7'D-t y 

(4, -*f> -7°;n o l o«*aft»*f*ff -9o -<^* 
i«&Ru*5^T<4, tt«#<4, *>-/H,flHft*ajRLfc 

[0 0 3 9] II 1 0 (4, 6 ^irt/T-f ? D-/1/- h 

0 0 3(±, m&*) <faofc«s:-cR^*)* t if*>*t4a 

[0 0 4 0] H»e-AOAk.ftO»$(±, 
0 9HJ: OftiJiBlStL^o fc*-^0;#j5<7)$££<4, vXx 

[0 0 4 1 ] BMte-AOgtt, *£flMc»l 0 9UJ: 
g(4 1 oot>^»)i^ogtJl:RLt*i^ 0 sitt 

T> lo^*>7**i*oil|jg(4, 

[0 0 4 2 ] *»WOteO**#«K45v*T, SRIttr- 

f^ff * *-fii4'hS^o -OHfiyg 

t»4LTv^o CtUlJi), 1gffl#{4, BR*Hf-A* 
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75 

KjtM* - t ft <^>7*)i^)i ft<n^iz<n&%m.&WLZ>fc 
fl!i <n m tfe ffl m l 1 # ^ T , raj*vf-Ag(i^>"/^^jL;i, 

RiCt^ti, - C TiHJ^f3:g(i fcT * -t: ^Eli: J: *9 
[0 0 4 3] *l&Wo«few*i*»]BH:J3t>-C, HMtlf- 
»IRi;*it*^'-f f??-wfii, rai+tr-AO-ent 

[si c * - y- fig tt tr - a j: ») # v > 7i»o v »-r jt jj> 

[0 0 4 4] L^*jfc?g]RUi3V»T, 
WfiKWl 0 9(i, 7-n-t7f- 1 2 5 CJ: HHJffl) £ *t 

-*9 0 1 SriiLT, K*S*t*iSffla.y f /3t<iT'-f f- 
^ 7 1 2 5 It ffilf C J: ? n^:f 

fcft^. ^n-t7t-i2 5ii, tuyu- vmfc 

r'-f -r^ ^— ^'f Xtcj: i)a«Sn*IR5gUJ: 

a G L^Lft*^, 7 , D-fe7t-12 5<i, MIRZtitz 
t-x hCi:^ tf-^g4:a»fl«j(^x^^^fti3fflv^ 
^> Z t &X*£ Z> o «x.(f, iRJRill5e07t*Ufl|v^tL4 

[0 0 4 5] -^>-7°^Oitf^OfiS^o^ 
>X N Xl*WWifcfe-f2>V>lzm^Z>ZttfX&, ZZ 
#U«S*i*o L^Lft* 5 ^, ^Woffi Lv^Jfeff^ 

> x a OTRiR^flMlo ^ - V * B&ir Zifetii 

w*ft c*te>oiiijg«r* 

co 1 oco<^ {zm*3 < J VifcWLtZ Z t rt*5f* S it 

[0 0 4 6] »* Lv»HJ(HB«[U*jv^T, f^r^- 
50 1 1 1(4, fcffittfi*? (CCD) 7l/-t*l)o HI 
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19 

1 it % l 0 1 1 0 5 U <t 0 SHStgii, ^ 

:t«Mt«^«JSftl 0 9CJ: «9**Sit4* 

sn, fff^-7i/-i i i i i 3 

04fc*Sft4o 0 1 1 Uf4, A^tfiBM 
ft ; l <?>m 2 <ntf>5?l*m 2 <F>\£ ? -t )i Hz <( * 

[004 7] 71/-1 1 1 0#*<0fcf ^-tJU:ov^t<7) 

x^y- h ;u-r- ^^^^^t^ft, -/n-b-yt- 1 2 5 

(4, 9 0 3±tCtt^<7)#ffl^^f * -vtMt 

eudo-coloring ) tffiv^IiW^o COX^r-^ 

Mfc-f Z><r>\<zm^ hit/eft m®r<n$ty£<nia.'£*t{z£ 

77^1. («x.i»4o fcjH5e»*^« it hfitz^ 

[0 0 4 8] 01 2 14. tftttiv^-rAcoffeomtf^Sr 
7^i- 0 ^o*Ji»HUiJV*T. 1 3(4, * 

l o l l <nUfrfrh<M&M$: 1 ootVf^ 
1 \ ±.\zfkitt 2> * 9-\ 1 1 (4, CC 

OfVf^-^f)^o *7t7fe^»^»l 1 3Xi4 
1 0 1 Ov^fW^7X ^-x^r j r>i"4-i: 
\zl 19 , f>7°;H0 1 o^&&^7>75 ? 7^ r-??- 1 
1 l±ua«W**$*t4 0 *:7 4 d^ y-^- 1 2 5 

(i, ^e-*- 9 0 3 nzijfcz fifth** >-/a> 1 0 1 o-f 

[0 0 4 9] H13li, MtiiyXf AOf 3 0^M 
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20 

1 09CJ:H>7 , iH 0 1 

OftWSii.fctt*t«*«lltlSii, 7t^«S^l 1 3UJ: 
i')f ffM-l 1 1 i:»*?iU 0 t>7'JH0 1 (4 

^x^-x^^sn, :nci: ^-v**as 

10 [0 0 5 0] $Hfl<7)^< <h 4 — o^ifcff^zisv* 
T, -y-ij-- 1 2 5 (4t£3fcSl (look-up table ) £ 

*tr 0 iftSESd-aomtttttf lie * 

-Ag, >^"B#R|. -fr>"7 p fl'X**>flMS, N 

t'Ho *2C, 7*n-t7-f-l 2 5ta^t>snfc 

20 2o(0»44^^KO*co|H«rEglJL^v^J»^* 
^tli^SIi:7°n^7Atl>ci:^^o ^t~> # 

[0 0 5 1 ] ^n-t-y*- 1 2 5(4, yXfAOffiii 
*3tUi-*7tAU^ tf-^>^ (peaking) 

(ti&E&iz&itL&mmzx*)) miRztitzm&xit-f 

n-7Clo^ CtL^^-tr y -r J > 7* ^W)^[zMR^ 

*t%>fr<D^-rtLfr-c*>2>o tzi%m #t^ ? > ^* -r a> & v - 

^i^i:^>^-7x-X90 1 ZMLxmiR1rZ> 

(4, ssc*hKta««, #mc7fef«a^mv^ 

o-fc-y M&X^tlffico-b y -r ^ >^"C8ls6Sitfc>'^ 
50 ^e—?-£ti'&, ^c:-c^ojg@{4-€'0^^^<o^<7) 
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& o 

*^KfirXM*»Wft4«t**e>«ft* - ft < tt^tesg 
o»!RU*fffti-*c:i:* f -e**o Sot, $5Pfl<7)# 

[HI] *5feWO-*ifc©JRt*i-a-C*4o 

[SI 2] *»WO-**»*U4i*t***etto-|8*» 

[US] JKftwatfir^-t^-C**— a,*-* 

[1116] SAGNACT^ttSrStH-Ciio 

[0 8] 6 <y j ?W7°U- hcoiff 



22 

[[19] fx h**ff*>ii*-^> 7 8 )ifio||:oE|^f 

[Sill] ^rnvX-rAO-llteff^^ltSgrn y *H 
[HI 2] ftffi •> X f A ^jfeoUftE® S:Stit** 

10 ho 

[[HI 3] t&m ->XfA<7)83 <7)HSSff^S:7Fi-[llT** 

1 0 1 — * ifr>-ffr 
1 0 5— itU 

10 7, 11 5 -WSE-fc * -> 3 > 
111, 11 7— -f-f -r * * — 
1 2 1 -ND7 i 
1 2 5— "/n-fc-y* — 

20 



11] 



[113] 



1 1] 




/or 



[US] 






[mi 2] 



* - 


far 










I'll 


- /€>/ 




- //J 



— — m 
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70 / h^-v<0$c£ 



Tj**)Jj iZMm, *'J7*^-7 94945 
5 



T^'J^^H, *'J7tJl/-7 94565 
421 



[WffB] ¥f& 1 5^6 1 3 B (2003. 6. 13) 

l&mm^) 1 0 - 1 7 0 4 2 9 

[5rPSa] ¥l& 1 0^-6 n 2 6 B (1 9 9 8. 6. 2 6 ) 
[^ii-f-gc] £BfI#I^« 10-1705 
[l±5^#-§-] #I¥9 - 2 7 6 9 4 8 

G01N 21/27 
21/03 
21/64 
21/75 

[F I] 

G01N 21/27 A 
21/03 Z 
21/64 Z 
21/75 Z 



[3^iiIE#] 

(JSiiJ B ] 15^2^200 (2003. 2. 2 
0) 

[3MS1*IE 1 ] 
[tiIE*t*#*£] TO# 

I1fiEl*I#] 

1 ] ^/^^f-yt, 

fefcttWftO 3$ K ( ^ L W&<r> m ts v i- * i &± 
tr »»Mtff- »f £ (SHRIKE - » - il. 

tc^J2J[E±ii22Li SEMI & % 1 ftftytftg^ ~> * ^ 

Ejtii^k±^feM±M^-L^ llEzli gjzil* 
i9 ffttt g ft 1 > -7±MM£>M3k * ^Sl i 1 2 



CJ:D»E»> f«" i Mto-t & B 1 •fo^&M H v * x 
g ftj| fe&N&Q- 1 *- 7FT^l), 

TftE-T-f x? »-t:J: ^mjjx^L^ikfell^Mg 

»-tt«fEft*togt)et-ttg-t-.&ii>i g>tt»<oa^3 

E±>22h±MaJ=^I[EMMEMM£?^£i^£±i 

iB-O 

[i*S5] M%ZW&.<r>v->-f)\<^x.)v-t)^ 6»_i 

2^_2 4 ,_4 8^9 6X1± 3 8 4 ^ J^ fr-g^-f 
1 1-EtfeQ^Bo 

[B*«6] fTE#»l1S«^M6t)'i^Ti / Pffi)-r^ 

* 6 tcE«o#«aiigHfc^go 
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ti-e&*K Mk* o * s Ti^r see -e * * - 1 * t + * 



[111**11 0] mEffT^^-^ ftVf-JH**, 
CCD7U-> »acCD7l/-Xtt'>U rr>* h y^f 
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